Background: The Stoptober temporary abstinence campaign challenges smokers to engage in a collective quit attempt for 28 days. The campaign is based on social contagion theory, SMART (i.e., Specific, Measurable, Attainable, Realistic and Time-sensitive) goal setting and PRIME (i.e., Plans, Responses, Impulses, Motives and Evaluations) theory. Although Stoptober was found to yield impressive 28-day quit rates, relapse rates remained substantial. Therefore, we examined how Stoptober supported smokers in their attempt to quit and how the campaign's effectiveness could be strengthened. Methods: In 2016, we conducted semi-structured interviews with 23 Stoptober participants in the Netherlands. Data were analyzed thematically. Results: Respondents explained how social contagion-based components had familiarized them with Stoptober, motivated them to participate, and created a pro-smoking cessation social norm. Setting SMART goals was reported as "fooling yourself", since it distracted respondents from their goal of quitting for good and helped them perceive that temporary abstinence was achievable. Respondents also illustrated the usefulness of PRIME theory. They typically used an individual selection of available supports that varied over time. To achieve long-term abstinence, respondents expressed the need for additional social network support and interactive, personalized and professional support during and after the campaign. Conclusions: Stoptober supports smokers in their attempts to quit and generally according to the campaign's theoretical principles. Added to available evidence, this finding supports the continuation and wider implementation of Stoptober, while connecting the campaign to social networks and regular smoking-cessation services to help improve long-term abstinence rates.
Background
Tobacco use is a main cause of death worldwide [1] . Although the prevalence of smoking in Western European countries is decreasing [2] , the increase in the percentage of non-smokers has slowed and is mainly limited to higher socioeconomic strata [3] . This development indicates that there is still ample room for cessation programs that are effective and able to reach a substantial number of smokers [4] .
The mass media smoking-cessation campaign Stoptober is a promising example of such a program [5] . Stoptober is a temporary abstinence campaign that challenges smokers to quit smoking for 28 days in October. A population-level evaluation of the 2012 edition of the campaign in England revealed a 50% increase in the national attempt-to-quit rate [5] . In October 2012, this attempt-to-quit rate was 9.6%, compared to 6.6% for the rest of 2012, and 6.4% in Octobers of the previous years [5] . Based on an observed effect of 350,000 additional quit attempts in England, it was estimated that Stoptober could lead to substantial behavior change and public health impact [5] . Stoptober's potential was supported by a prospective cohort study of participants in the 2016 edition of the Dutch version of the campaign [6] . This study estimated quit rates of 40-60% (two months post-campaign) among the 53,000 program participants. The impressive quit rates and the still substantial relapse rates estimated by these evaluation studies, raise the questions of how exactly the Stoptober campaign achieved success, and how the program can be improved.
Theoretically, the success of the Stoptober campaign may be attributed to the use of three key social-psychological principles [5] . The first principle is social contagion theory [7] . Based on this theory, Stoptober makes use of social networks to disseminate and intensify the campaign's message. This social network approach aims to create a collective quit attempt, as subgroups of interconnected smokers may prefer to stop smoking together [5] . By making use of both traditional and new mass media channels, and focusing on positive messaging (e.g., "Stop smoking for 28 days and you're five times more likely to quit for good"), Stoptober aims to create a social movement and normalize smoking cessation [5] .
The second principle that Stoptober applies is SMART (i.e., Specific, Measurable, Attainable, Realistic and Time-sensitive) [8] . Difficult changes, such as stopping smoking, are expected to be more easily achieved if the behavioral goals are SMART-formulated. In Stoptober, this is illustrated by challenging smokers to stop smoking, which is behavior-specific and measurable, for a period of 28 days in October. This can be viewed as an attainable, realistic and time-sensitive intermediary goal towards becoming a permanent non-smoker.
The third key principle for Stoptober is PRIME (i.e., Plans, Responses, Impulses, Motives and Evaluations) theory [9] . PRIME theory is a comprehensive theory of motivation that assumes: (1) behavior is determined from moment to moment by a wide variety of motivational inputs; (2) a motivational system is unstable; (3) and therefore, maintaining certain behavior requires a constant balance of inputs. Programs that aim to achieve behavior change (e.g., aim to stimulate smokers to quit), should offer a range of support that triggers the whole motivational system rather than only elements [9] . This support should both weaken the motivational powers that cause the behavior (e.g., smoking) and create new sources of desire and control to refrain from that behavior (e.g., quitting smoking). Based on the PRIME principle, Stoptober offers an elaborate support package (examples of program components are presented in Table 1 ).
The aim of our qualitative inventory of Stoptober participant experiences was to understand how the campaign supported smokers in their attempts to quit and how they thought the program could be improved to prevent smoking relapses during and after the campaign. We intended to further strengthen Stoptober's evidencebase and contribute to the campaign's effectiveness and wider implementation.
Methods

Design
We conducted a qualitative study shortly after the 2016 Stoptober program in the Netherlands ended. We retrospectively interviewed a sample of participants to understand the campaign's working mechanisms [10] , including how the program's components had or had not brought about the intended effects based on the three key theoretical principles. We held semi-structured interviews and performed a thematic analysis [11] . We followed the criteria for reporting qualitative studies (COREQ).
Participant selection
More than 53,000 individuals subscribed to the 2016 Dutch Stoptober. Respondents for our study were recruited by convenience sampling through both the program's Facebook page and email at the end of October and the beginning of November to avoid interference with the simultaneous effect study [6] . Participants were asked to contact the first author [ST] if they were willing to take part in an interview about their experiences during campaign and if so, they would receive a gift voucher of 20 euro. Participants were approached in an open, non-normative way, especially with regard to their success or failure in the campaign. In general, 20 to 25 interviews are sufficient to reach information saturation [12] . Therefore, we stopped recruitment after 24 interviews were scheduled. Most respondents had approached us via the Facebook solicitation. Since one interview was cancelled due to logistics, the final sample included 23 Stoptober participants.
Setting
The first author [ST], a female doctoral student with a Master of Science degree trained in qualitative research methods, conducted the interviews in November (n = 17) and December 2017 (n = 6), at a location of the respondent's choice: participant's home (n = 18) or workplace (n = 3), researcher's office (n = 1), or a café (n = 1). Before the start of each interview, the interviewer tried to establish rapport by making small talk and having a coffee. The interviewer did not have a prior relationship with the participants. No third persons were present during the interviews. Most respondents were female, 30-60 years old, and firsttime participants in Stoptober ( Table 2) . Before the campaign, respondents typically smoked about a one pack of cigarettes a day. Two respondents relapsed during Stoptober and two others relapsed after Stoptober. About half goals help people to achieve a difficult behavior changes, such as stopping smoking for good. Therefore, Stoptober challenged smokers to set an intermediary goal, i.e., to stop smoking for a time-limited period. This goal may be relatively easy to achieve, and once achieved, it substantially increases the chances of becoming a permanent non-smoker.
Set time and duration of collective cessation attempt. Stoptober challenges smokers not to smoke for 28 days during the month October.
Goal-setting theory Implementation intentions
Increasing feelings of self-efficacy PRIME theory PRIME theory is a comprehensive theory of motivation. Behavior is determined from moment to moment by a wide variety of motivational inputs, while the motivational system is unstable and requires constant balancing of inputs to maintain a certain behavior (e.g. smoking). Programs that aim to achieve behavior change, e.g. quitting smoking, should offer a range of support that triggers the whole motivational system rather than single elements. of the sample had used additional support to stop smoking (e.g. varenicline, nicotine replacement therapy, e-cigarettes).
Data collection
Semi-structured interviews were chosen to allow participants to express their experiences and ensure the main research themes were addressed [13] . The interview guide included topics such as current smoking status, Stoptober's role in the attempt to quit, experiences with specific program components, changes in psychosocial determinants of smoking (i.e., attitude, social norms, social support, self-efficacy, habit and identity), expectations regarding future smoking status, and ideas for improving Stoptober. An English version of the interview guide is provided in Additional file 1. Interviews lasted between 20 and 60 min (average 45 min). The interviews were audiotaped after receiving consent from the respondents and were transcribed verbatim.
Data analysis
The interviews were thematically analyzed [11] in MAXQDA [14] . First, ST and JH individually coded two "rich" interviews. They used the interview guide as a foundation for the analysis, but open coding was also allowed. Based on their findings, codes were added for program components and coping strategies. Second, ST systematically coded all other interviews with the final coding scheme (Table 3 ). All coding by ST was checked by JH. Third, ST summarized the main findings per theme. Finally, ST and JH categorized these findings into the three key theoretical principles of Stoptober (i.e., social contagion theory, SMART goals, and PRIME theory). Additional file 2 reflects the categorization part of the data analysis. Disagreements were discussed until consensus was reached.
Results
Support experienced
The Stoptober message was spread throughout the Netherlands with high intensity through various traditional and new mass media channels. Our respondents typically explained how this social contagion strategy had familiarized them with the program and motivated them to participate. It makes you think about it.
[ … ] I saw that many people had registered. It would be a nice stimulus, a good moment.
[ … ] So many smokers are going to quit, so I should be able to succeed again too.
[R07]
These accounts also indicate how the mass media approach may have contributed to the normalization of smoking cessation and strengthened the respondents' social support and self-efficacy to quit. Many respondents explained how the SMART goal set by Stoptober had assisted them in their current attempt to quit. For instance, they mentioned that appointing October as the month to stop smoking collectively had made it easier for them to set a quit date and the defined quit period of 28 days had made their attempt look more achievable. Look, you can always give it a try. It's a month, it is not like you are quitting entirely, because then you would dread it. You would feel stressed and think: CIGARETTE!!!. This is ideal.
[R02]
Although experienced as improving their self-efficacy at the start, respondents also stated that at some point in time, they had realized their temporary quit goal was only a trick to distract themselves from the ultimate goal of quitting for good. The respondents' reports clearly illustrate how the variety of support offered by Stoptober (in line with PRIME theory) had supported them in their attempt to quit by allowing them to make an individual selection based on their personal needs and preferences. "You These accounts indicate that the Stoptober app primarily served as a self-monitoring tool, while Facebook mainly provided a platform for exchanging experiences, making social comparisons, and providing and receiving social support.
Respondents frequently made use of additional pharmacological, behavioral or social support during the campaign (Table 2 ), however they still reported a need for further support from Stoptober during and after the campaign.
Further need for support
The respondents reported that their needs changed over time and the support did not adapt accordingly. For instance, some respondents explained that the frequent posts from Stoptober that had been helpful at the start, gradually became counterproductive to their attempt to quit, since the posts reminded them too much of smoking. Another incongruity was reported when about halfway into the campaign, Stoptober started to communicate through the app that the participants had (almost) achieved cessation, while the respondents stated that for most of them, this was not yet the case. The respondents reported a need for adjusted support, for instance by offering a broader variety of announcements, feedback messages and role-model stories, or including more interactive and personal elements. Respondents also referred to additional social network components. While some suggested connecting Stoptober to other online social networks (e.g. Instagram), more prominent were the respondents' desires for additional offline social networks.
Find people within Stoptober with whom you can talk before or after.
[ … ] I think that this will also be a motivation for people to remain abstinent. This need for offline social networks was explained by the lack of social support and the strong pro-smoking social norm that respondents mostly experienced from their personal social networks.
I'm far away from my family here. I don't speak to them daily or weekly. Also, with friends, [ … ] I told them I quit, but many of them still smoke and they don't think of stimulating, motivating or supporting me. It's more like they think, well … [ … ] So, something is lacking from my direct environment.
[R02]
I don't have someone close to me that makes me think: "That one is going to pull me through it." You understand? Intensive counselling or something. I really need someone.
[R06]
Follow-up support
Respondents typically expressed the need for continued support after the campaign. This need manifested once they realized that the trick of Stoptober's SMART goal was no longer effective, given their personal goal of quitting for good.
I believe that those 28 days, those were the starting point, also for me. But well, you cannot expect it all to be gone afterwards. But, it is true that the physical part is over then, all discomforts, that is true.
[R17]
But, afterwards it feels like going into the deep end.
[ … ] Why don't they continue? Why that month? That is just not smoking for a month and lighting your cigarette again afterwards. And hoping that people won't do that. No, you have to push through then! [R08]
These accounts indicate that the SMART goal had indeed contributed to the respondents' self-efficacy, but it was not sufficient for most of them to continue as a non-smoker on their own.
Respondents suggested three types of continued smoking cessation support. First, the current Stoptober support could be prolonged, for example by continuing with the app, Facebook and related activities after the campaign. 
Discussion
Main findings
Our retrospective interviews with Stoptober participants indicate that the temporary abstinence campaign largely functioned according to its theoretical principles. Program components built on social contagion theory familiarized respondents with Stoptober and motivated them to participate, the SMART principle points embedded in the program assisted them to set an achievable intermediate goal, and the variety of support offered in line with PRIME theory helped them to succeed with their temporary attempt to quit. However, once Stoptober was over, follow-up support was needed to overcome the enduring challenge of smoking cessation and becoming a permanent non-smoker.
Limitations
The main limitation of this study is the selectiveness of the study sample. Most respondents managed to remain abstinent during Stoptober and only two relapsed after the campaign had ended. Although the high abstinence rates in our sample seem to contrast with real life smoking cessation attempts [15] , they most likely reflect the high three-month quit rates in our quantitative evaluation of Stoptober [6] . The high number of successful quitters in our study sample could have caused our respondents' accounts to be overly positive towards Stoptober and the support they had received. However, we observed that our respondents were willing to express criticism about the campaign and the available program support, regardless of their current smoking status. Nonetheless, using quota sampling to include additional respondents who had not remained abstinent during or shortly after Stoptober could have revealed other information on campaign limitations.
Second, in correspondence with the quantitative evaluation of Stoptober [6] , most of our respondents were female (20 females out of 23 respondents). Male participants may have had other perspectives on Stoptober. Literature indicates that females are generally less successful in quitting smoking compared to males [16] . It is suggested that females might need additional behavioral counselling to address mood variability, environmental cues and social support [16] . This may have caused our female respondents to express a relatively high need for these types of support.
Third, respondents were primarily recruited via a call on the Stoptober Facebook page. This may have caused an overrepresentation of participants who used Facebook as their main source of support. Nonetheless, our sample also included a number of respondents who admitted not being frequent Facebook users and who preferred the Stoptober app or other measures as a way to receive support and remain abstinent.
Interpretation of results
Our results indicate that the Stoptober campaign functioned largely according to its theoretical principles. In theory-based evaluations, illustrating an intervention's working mechanisms may count as additional support for its effectiveness [10] . This type of evidence can be especially important for national programs, such as Stoptober, that cannot be properly evaluated in controlled study designs. Added to available evidence [5, 6] , our results support the continuation and wider implementation of the Stoptober campaign.
Our results illustrate how Stoptober's SMART principle supported smokers to stay abstinent for a defined period of time. This is in accordance with Bandura's theory [18] , which explains that behavior change can be facilitated through increased self-efficacy by setting achievable goals for a graded task over a graded time interval. Hence, Stoptober may be seen as a valuable first step in becoming a non-smoker, since accomplishing a temporary attempt to quit has been found to noticeably increase both self-efficacy [6] and the chance of quitting for good [5] . However, after the campaign, our respondents tended to regard Stoptober's temporary quit goal as "fooling yourself", since they were confronted once again with their (still difficult) personal goal of quitting for good. Since permanent abstinence is typically the reason smokers participate in the campaign [17] , and longer term support is generally needed to achieve that goal [19] , we present the respondent's suggestions for how to strengthen the impact of Stoptober below.
A first suggestion builds on social network theory. So far, Stoptober successfully applied this principle to create a mass quit attempt [5] and create an online platform for social comparison and social support (this study). In line with our respondents, studies on online smoking cessation support suggest that face-to-face contacts may have added value for remaining abstinent [20, 21] , especially for smokers who lack social support in their own social circle [22] . To establish such contacts, Stoptober could encourage participants to use their current social networks to stop smoking collectively (e.g. together with work colleagues) or facilitate participants building an additional social network (e.g. through local Stoptober meetings).
Two other suggestions are built on PRIME theory. In line with our respondents, studies on online or smartphone based smoking cessation interventions [22] [23] [24] [25] [26] suggest that improving the interactivity and tailoring of support could further increase Stoptober's effectiveness. Our respondents also suggested that promoting local smoking cessation services could help Stoptober participants to overcome barriers to using these services [27] and increase the likelihood of taking advantage of professional support.
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